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Stellingen
behorende bij het proefschrift
“Spin-momentum locking in oxide interfaces
and in Weyl semimetals”
1. The large anisotropic magnetoresistance measured in LAO / STO interfaces
can be explained in terms of a single-particle scattering mechanism, without
relying on the Kondo effect.
Chapter 2
2. Andreev reflection at the interface between a time-reversal–symmetry
breaking Weyl semimetal and an s-wave superconductor requires a pseu-
doscalar pair potential, that changes sign under inversion symmetry.
Chapter 3
3. In a two-dimensional electron gas, a deformation of the Fermi circle that
changes the turning number can be observed in the magnetoconductance.
Chapter 4
4. Magnetic breakthrough between the electron and hole cyclotron orbits in
a type–II Weyl semimetal is associated with a pi/2 phase shift.
Chapter 5
5. Non-Abelian exchange statistics does not apply to Majorana fermions.
6. The collision integral in the Boltzmann transport equation is linear in
the distribution function regardless of any assumption of detailed balance,
contrary to textbook statements.
N. W. Ashcroft and N. D. Mermin, Solid State Physics, Saunders (1976).
7. The correspondence between Klein tunneling and Andreev reflection dis-
cussed by Beenakker et al. [Phys. Rev. B 77, 075409 (2008)] can be
extended to explain the universal phase shift of pi/2 acquired by the elec-
tron wave function upon a magnetic breakthrough transition of the type
studied in Chapter 5.
8. The electrical current through a slab of Weyl semimetal can mainly flow
along the boundaries, even if there are many more bulk states than surface
states at the Fermi level.
9. The quasi-Majorana states studied by Vuik et al. [arXiv:1806.02801] in
topologically trivial semiconductor nanowires may serve more efficiently as
building blocks of quantum gates than topologically non-trivial Majorana
zero-modes.
Nicandro Bovenzi
23 October 2018
